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ABSTRACT 
of this paper is to describe a model and a method 
in the LEADERMART Systemo A phrase is initially 
method for 
information about the structure is presentedo An 
·model is developed in which the primitives correspond to 
c.oncatenations of these primitives correspond to phrases .. 
words as 
Constraints on a method of calculating values for 
summation operation is introduced 
valuese Two empirically developed 
in conjunction with a 
a word context measureo The product 
phrase similarity measure, which provides 
with respect to the phrases of a 
This capability of mapping user 
terminology satisfies an essential require-
interface in the LEADER.MART Systemo 
l 
l 
I: 
I 
I 
.INTRODUCTION 
a relatively new area in 
It involves the mapping of user terminology 
user supplies a request in 
· The need for a methodology exists most promi-
document retrieval systems which 
as index 
phrases 
request into system phrases with 
years a great deal of literature has been 
theory and design of information retrieval 
the literature has been directed 
and retrieval of documentsc The indexing and 
language phrase·s is approached using analogous 
words are used as the index terms for a phrase 
of any phrasec 
used single words as document 
[l] C Mooers [2] provides a 
A 
basic structure for this desc-riptor system 
of a free distributive latticec Mooers [3], 
can be no 
··a free. distributive lattice. 
2 
2 
of retrieval were described as a series of 
by Guiliano and Jones [8!19] in the develop-
on key wordse Numerous other methods of 
the connections between requests and docu-
The similarity measure pre-
paper closely· resembles the measure proposed by 
point of departure is the use of a 
operat:.ion suggested by Bar Hillel and Carnap [12] 
use with a free distributive lattice. 
in this paper defines a structure, and a 
on that structure, which links the structures 
processing and connectivity subtheories of a 
The text processing subtheory provides a basis 
of content-indicating phrases to documents .. 
connection betwe_en phrases and documents and for 
the relatedness between the topic-denoting phrases() 
a complete structural basis for the 
it allows the mapping of a query 
similar structure~ 
which will be described have been 
of the LEADERMART System and Service [l3]. 
developed along with the LEADER Retrieval 
based on the theoretical works of Donald J. 
16, 17] Q The LEADERMART System and Service 
its prototype, the LEADER Retrieval System, 
3 
3 
4 
and in conjunction with the Mart Science 
The Mart Library 
body, the 
other colleges and universities 
state and federal government 
data bases, Computerized 
Abstracts Condensates 
The COMPENDEX tapes 
CA Condensates tapes from Chemical 
on a periodic basiso The text entry 
of the system have been modified so 
documents by the tape services 
A title~ 
by AsSo Ben David of Lehigh University, 
phrases, thereby enhancing the document 
are not used because 
are available in the CA Condensates 
to an expanding document collection 
half million mark. Each of the two data 
in excess of 100,000 documentso Approximately 
data baseo 
words in length after the elimination of 
functor wordso This average is expected to 
a significant increase in the number of phrases 
l.i.. 
• 
I 
. I 
'i 
i 
. . . 
. . . . 
when an estimated 300,000 documents from 
are added to the collectiono 
A 
system must function in a dual role~ ~t 
the system, on the one hand, and is 
other. In other words, the model 
than the operational system can 
5 
· Operational-statistics will be used in discussing this 
methods must satisfy this criterion 
provides the basic interface 
and the 
terms of 
The user ·initially enters a natural language request 
.. The analysis procedure developed by Ben David 
extracts the noun phrases~ 
into system noun phrases 
This procedure produces ranked 
user selection of those phrases 
if they are similar to a query 
must have at least 
(i.oeo' some word must occur in both phrases) 11 
phrases is accomplished using a measure 
measure will be defined as the product 
5 
I 
• 
similarity and a measure of word contextsc 
measure is based on the number of common words, 
words in the phrases, and word occurrence 
relative positions in a structural 
These structures are based on a 
the phrases used as index termso 
6 
6 
j 
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! 
I 
I 
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' 
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THE PHRASE GRAMMAR 
grammar can be defined to describe a major 
the system phrases as well as a significant p-roportio11 
phrases extracted from user requests .. The formal 
. is interpreted as a simple phras.e structure for use 
The grammar is also used in the 
the model for a preferred phrase 
-
-
usage will be illustrated after presenta-
phrases of the form nqualifier-nounn, 
may be one or more adjectives or nouns which 
Thus, the terminal vocabulary of the formal 
to English nouns and adject'ivese This allows 
vocabulary as follows: 
= {nln is an English noun} 
fala is an English adjective} 
vocabulary of terminal symbols 
7 
nouns or as adjectives .. 
"pollutionn may be used as a noun in the phrase 
an adj·ective in the phrase npollution controln .. 
npollution" would be an element of both Wn ar1d 
intended.to generate phrases of finite length .. 
limiting the usage of the terminal vocabulary. 
is that no terminal symbol may be used more 
stringo Finite cardinal numbers are also 7 
·--- .-.--. -- -~--
-
.; 
I 
'l 
, I 
Ii 
I ii I 
grammar to limit the applicability of recursive 
of .these cardinal numbers, N(VT), is equal to 
terminal vocabularye The non-terminal 
8 
~ VN 2 vocabulary of non-terminal symbols 
Qi= p = the start symbolo 
of the grammar are given with the restric-
where nE Wn 
where nE Wn and l < N(VT) 
f, 
where q E-VT, 2 :s_ i < N (VT), and 
q has not previously been usedo 
where q E. VT, 2 ~ i < N (VT) , and 
q has not previously been usede 
generate phrases that have nouns at 
left by adjectives or other. 
,:.,1":; 
as the vocabulary of terminal 
to a finite number of 
a formal senseo Their use 
a pragmatic standpoint. 
an automatic procedure to isolate 
phrase and the position of a word in the 
indicated in a very simple fashion. The 
indicate the structure of a phrase 
phrase. 
8 
0 
/ 
the structure is indicated by the position 
itselfo This is illustrated (Figure l) for 
control" and "pollution controlu. 
(b) p - Qi 
pollution control 
2 l q 
control 
l 
Phrase Structure Examples 
earlier, the model also serves to prescribe a 
the vocabulary control procedure. J_n 
helps to reduce the number of phrases which it 
.· To illustrate this, the phrases npollution 
.of pollutionn, and npollution, controln vJere 
system vocabularyo The job of the vocabulary 
is to choose a single phrase to represent all three 
same topico The model indicates the 
formo The second phrase is longer and 
The third is an artificial and unnatural phrase. 
and natural one, is to be preferred. 
of view and conciseness from 
in an information retrieval system . .. 
9 
,, 
' ! 
I . 
" 
'/ 
I 
sufficient to describe all possible 
· ... , 
the 
hence, acceptable description of 
component of the systemo In 
• in one 
interactive retrie·val process, or it may be 
any interaction with the results accessible in 
.·· .. Searching several hundred thousand phrases requires 
This precludes using the first 
short response time is one of the most important 
The second 
acceptable bounds 
are·inverted fileso This is the technique 
System with all of the word occurrence data 
10 
10 
I 
/ 
_ _____:::_.:_ 
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WORD OCCURRENCE DATA 
data of the LEADERMART System is stored 
partitioned files (Figure 2)a 
• 
• 
• 
' . 
' . 
...... 
,,,,. 
' 
Occurrence Lists 
Phrase 
Number 
Phrase 
Number 
.. 
0 
0 
0 
Phrase Word 
Length Posit-ion 
0 
0 
Phrase Word 
Length Position 
GI 
0 
0 
' Inverted Word Occurrence File 
entry for each word recognized by the phrase 
1 1 
--
The directory entry for a-word contains the word 
gives the length of, a partition of 
occurrencesa An occurrence is 
a phrase (i"e .. the 
entry requires the phrase number, 
because the word must be known in order to 
ll 
.--·---··--
_ _,.~---··--~--,--- .------
-- ~ --
-
-- -e_--"' o--.=-~- -=---
-
·,· ·· .. . -! -· .. - . 
• 
. I 
also recorded in the inverted file@ 
each word is recorded with its directory entry; 
a phrase is recorded in the occurrence list 
and data associated with a word 
occurrence list along with the 
These kinds of data are, respectively, 
a word, number of words in a phrase, and 
The word occurrence 
frequency is 
to access 
-----·, 
may,retrieve data for the. phrases in which a word 
One cannot, in general, retrieve data 
occurred in a phrase, given the phrase number. 
12 
in Figure 3 for the_query phrase nair pollution 
· · ·. Query Phrase 
.air pollution control 
3/2 3/l 
fa fp fc 
3/2 3/1 
·xxx pollution control 
50726 
Phrase 
50726 
as is its frequencyG 
Inaccessibility in Inverted Files 
- -- -- • 
-
- -
- -- . ··---~ 
---- •-s••---
--· --- . --- ~-- .--.--c ----. --~-~~-~ -~-
l2 
I 
I 
I 
I 
,\ 
i,,1 
') 
the words "air", "pollutionu, and ncontroln are 
fp, and fc, respectivelye 
is phrase number 50726 
13 
.In the occurrence lists for npollution" and "controln, 
indicating that the words "pollution" ar1-d 
positions 2 and 1 in the 3-word phrase 50726 .. 
that 11 water 0 
occurred in position 3 or that its frequency is 
inaccessible so long as the word nwater" is not 
th'? directory., In effect, the data is not ava-ilable~ 
an important consideration for the word similarity 
algebraic model will now be developed to provide the 
measure0 
·---~ 
• --------"/iliiii"" -------·-~----·-·-~...._,. ---==· -
l3 
\' 
a free distributive lattice [18] 
.defining a method of measuringo The 
represent the words and phrases of the 
is ._associated with each of the primitives and 
incorporated as additional primitives. Some 
a class 
definition of the word similarity 
of. a set theoretic interp1.'etation of the 
for simplicity in discussing the structure. 
exist non-null sets corresponding to the 
_- the vocabulary c No attempt is made to 
sets of adjectives and nouns other than as 
such, the sets are referred to as word sets .. 
called the· "value" is associated with each set. 
a word set is provided 
·corresponding to each phrase is a phrase set 
The value of a phrase set 
the constraints on the value are derivedd 
14 
in a normal manner as a set measure GI If t\AJO 
is equal to the sum of 
is less 
If one set is included in the other, 
is .equal to the value of the largere 
14 
/) 
the value of their union 
the value of either seto 
of the value of a union is rather significant .. The 
_any union of a finite number of sets, even if 
disjointo The number of words under consider-
a ·· finite number by the grammatical character-
Therefore, the value of any union defined in 
finitee ·This allows for the existence of a 
value, b, which is an upper bound for and 
taken by introducing some definitions 
.The binary operations used below are those of a 
lattice for sets and those of normal arithmetic 
setso 
free distributive lattice [l8] 
-ct-the value of A 
the number of word sets 
of them word sets 
an upper bound for Um 
v(I) 
null set 
.-·-
v(A)+v(B) - -
-< v(A)+v(B) 
~- v(AU B) - v(B) -
< v(B) 
-
v(B) 15 
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Ii 
i 
< v(A) < v(I) 
< b 
A9 
AlO 
l,2, Modus Ponens 
A2 
A6 
l,2, Modus Ponens 
A8, D5, Substitution 
T2 
l, Substitution 
A/Conditional Proof 
Al 
Al 
l,2, Simplification 
1,3, Simplification 
A6, Substitution 
A6, Substitution 
4,6, Modus Ponens 
5,7, Modus Ponens 
. 8, 9, Notation 
l6 
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17 
of the words and their word sets, 
set includes another. This relationship 
case if it can exist at all. In general, 
the sets of other wordsG Therefore, 
is included in a union of other word 
be the words of the phrase grammar vocabulary. 
the word sets correspond~ng to the words. 
' 
Let Xij be defined as 
X· l 
< i < j < m, 2 < j 
- -.... --- -
. set for a phrase containing j words, 2 < j, may be 
-
.Xij:1 where Xi represents a word set and Xij repre-
the other word sets. 
, l < i < j < m, 2 < j 
-=a ' --=a . -=- -.:a, 
, .l < i < j < m, 2 < j 
=-- -=i ~ -
1 < i, k < j < m and k 'I i 
-~ . - --=:, 
Xij C Xi 
XkC X 0 • 
... -- . 1J 
xk c xi 
Xkj 
X· 1 
A/Reductio Ad Absurdum 
D7, Al 
l,2, Al,Transitivity 
D7, Al 
3,4,Al,Transitivity 
Al2, Substitution 
l,5,6, Reductio Ad Absurdwn 
l7 
• 
-~ I 
.I 
:S i .. ::S_ j s_ m, 2 ~ j 
All 
l, Simplification 
. 
T4, Substitution 
2,3, Modus Ponens 
.+ V (Xij ) , l :5 i ~ j ::5_ m, · 2 ~ j 
A2, Substitution 
f ¢ l, Al, Definition of C 
f ¢··~··· 
< v(Xi)+v(Xij) A4, Substitution 
2,3, Modus Ponens 
define the lattice structure for them 
The introduction of a new word set into the 
to the existing structure, especially 
Since the upper bound, I, can remain 
system, its value, b, can also remain the 
a ranked list of phrases, phrase sets must 
least-partially SOe Assumption All and 
lattice structure provides no criterion 
l8 
union of other word setso 
since it is a real numbero 
and T7 indicate the results of· primary 
l8 
10 
./ 
¢ 
• 
• 
• 
• 
.. 
• • 
I 
I 
Xi n X2 n o & • n Xm n Xm+ l 
0 
0 
Q 
0 :ca Ii> n Xm 0 0 0 
• 0 
G 
• 0 
0 
·• 0 
• 
• • 0 
Q 0 e 
'i 
! 
! 0 0 0 Xm+l 
0 
0 
• 
0 
• 
• 
0 
e 0 u Xm .. G 0 I ! • 
.. 
e 
I 
ordered structure lO 
./ 
- . -·'' --~~ ~--- --- -~-~ -- -=-- - - - ·--~~--~---
summarized in the following expressions: 
< v(X O U X 9 ·) < v(X1·) + v(X1° J.) .. 1 J.J 
· < V (~?- U Xij ) < b <co 
indicate,.first of all., that values 
sets· must lie in the finite open interval 
, 
· any method of calculating values of unions 
function of the word set 
on the interval (O,b) and 
sum of the word set value9 o 
\ 
·---------- ----·---"·-------------· -------,---_-•----~ ----·------ ·.-
---~ ~~ 
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20 
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A FINITE JYIEASURE 
only be assigned to word sets if there is a method 
.--
of a phrase set from the values of its 
is provided by a binary operation which 
a value for any union of word setso The 
The operation is 
x and y, in the open interval (O,b) as 
= x+y - ¥ 
and x (±) y = v(Xi U Xij), the constraints 
me as ure may be rewritten as 
X {t) y < X+y 
X (±) y < b <co 
are shown to hold whenever 
involvedo 
= x+y-yo~ = x+y(l- ~) 
.--. - . b ' . b 
i 
i 
~ ··2S < .l-~ ~-l< -b X ~ 0 < 1- ~ ....... b b 
< Y(l - 5) -l> X < X+y(l - t) 
Xe:i. 
b 
-
o -,, - x·t < o -,, x+y-x ·t, < x+y 
- .. . - . --·'"· -·- --- - - --~-- - - -- -,-- .:.__ - ---- . - -~-- - -
2l 
21 
' , 
: I 
> o ~ (b-x) > o 
. · .. · b 
> o ~ (b-x) (b-y) 
' b 
(b-x)(b-y) < b 
b 
> 0 ~ ~ (b-x)(b-y) < 0 b 
of any union of words sets is defined as the nsumn, 
values of the individual word sets~ 
a phrase, P = Xl ~ oooXj, is defined as 
case where j=l, the value is simply defined as 
~-
.J 
be selected for the value measureo However, 
an arbitrary selection when individual word 
This is .a reasonable approach 
value :for each word set is bounded by band because 
word setso 
such an arbitrary selection 
two intervals, (O,m) and (O,n), are 
+ using a very simple mappingo For X in 
- n X 
- - " ' m 
and its inverse, 
an isomorphism between the intervals for the 
22 
22 
- -· ------= - ::::- ~--~--=- --=~--- ·=. --·-- ----- -----··---- -
. 
I 
this means that any convenient interval may 
calculationso The interval (O,l), ioee 
presentation during the remainder of this 
expression for x (±)y is simplified and becomes 
noted that for a very large value of b relative 
of x and y relative to b, the(£) 
·essentially 
X (t) y = X+y • 
23 
23 
word similarity between two phrases may now be 
established for each phrase set 
setso The word similarity measure is both 
of the word similarity (i .. ee, the number of 
a decreasing function of the word dissimilarity 
words not in common), thereby satisfying two 
: . ·_-. ·9 .· · .. · 
requirementso 
be two phrases whose phrase sets are A and B, 
the union of the word sets for the common 
no common words, Z 1= </Je The measure of 
and Pb is defined as 
a· normalized measure with values in the 
The relation O < Sw < l is dervied from the 
- -
< lo For any 
24 
provided that 
of A and B. 
used as an approximation ~o the phrase 
an initial testing period. A constant 
the value for each word seto During the 
varied between O and l to determine \vhere 
word sets could best be assigned .. 
24 
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-limiting cases where V approaches O or 1, S\v becomes 
functions, neither of which performed well in the 
Let a,b, and c be the number of words in A,B, and 
set values become v(A) = a·V, v(B) = b-V, 
these values are substituted and the V1 s are 
C 
-
- -·----a+b-c 
the number of words in common divided by the total 
As V approaches l, v(A), v(B), and v(Z) also 
measure, Sw, degenerates to a binary function 'llhich 
least one common word and which is O if there are 
test were used, one involving a single phrase input 
usually of two phrases9 For 
system phrases with at least one word in 
A similarity value was calculated for each 
pairin·g,, Based on this value, a ranked 
produced. For the multiple phrase tests, 
single ranked output list. 
the same similarity value were ranked 
a single input phrase were sufficient to 
of the measure was better for values 
For values less than l/2, the performance 
The multiple phrase testing allowed a refine-
The .test indicated that the performance 25 
' I , 
' I: 
' 
,:\ 
·\ 
better when V was assigned in the range a5-06(> 
phrases is used to illustrate some results 
partial ordering induced on the phrases 
is illustrated in Figure 5o Two sample 
are shown in Figure 69 A 
sho'\iv!l in Figure 7, for the two phrases when 
phrase input. 
26 
The user feedback 
"worth" less than other wordso 
cited by the users as being general tended to be 
v(W) = 
decreasing function of word 
word, w, is defined as the nwnber 
query phrases .. 
value of Wis defined as 
Where W is the 
word in the system, the value of its vJord 
o5-.6G For the limit case of a singly occurring 
value of 0667 is assigned if the word is 
values decrease, asymptotically 
frequency increaseso This limit value is used 
of a \"7ord is inaccessible. Frequencies are 
a system phrase when these words are also 
26 
~ .. 
The reason for this was explained in discussing 
This method 
the desired distinguishability 
minimal change observed for the similaricy 
The overall characteristics of this technique 
testing and with 
Continued testing 
should be given to the contexts of v1ords o 
.l 
27 
27 
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Traffic Control Devices Pollution Control Devices 
• 
• 
• 
Water Pollution Control Devices 
0 
e 
II 
Figure 5. An induced partial ordering 
- --
Industrial Waste Treatment 
• 
• 
• 
f\) 
,CV,/; 
'l!;,;;;j 
Devices 
l.0000 
09333 
. ( • 90 32 ~o 87 50) 
.857l 
.7500 
( • 7059. ~o 6667) 
l: • 57,14 
.41+44 
· ( ~ 4000 ~o 3636 
Treatment 
Ranked Output Phrases 
Pollution Control Devices 
Water Pollution Control Devices (** Pollution Control Devices) 
Control Devices 
Traffic Control Devices 
(** Control Devices) 
Devices 
Electronic Devices 
(** Devices) 
Sw Ranked Output Phrases 
1.0000 
08571 
. ( .8000 ~Q 7500) 
.6667 
.5000 
. ( o 4444 ·~o 4000) 
Waste Treatment 
Industrial Waste Treatment 
(** Waste· Treatment) 
Treatment 
Heat Treatment 
(** Treatment) 
two or more additional words 
output ranking - single phrase input 
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' • I 
': I 
I, 
I I 
',, 
ii 
. ' 
. 
i 
I. 
I 
' i ' 
··e857l 
. o.8571 
@5714 
.5000 
', 01+444 
Ranked Output Phrases 
Pollution Control Devices 
Waste Treatment 
Water Pollution Control Devices (** Pollution Control Devices) 
Control Devices 
Industrial Waste Treatment 
_(** Waste Treatment) 
Traffic Control Devices ( ** Control Devices) 
Treatment 
Devices 
Heat Treatment 
Electronic Devices 
(** Treatment) 
(** Devices) 
additional words 
output ranking .... multiple phrase input 
30 
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• 
Devices 
8 . w 
loOOOO 
1.0000 
Ranked Output Phrases 
Pollution Control Devices 
Waste Treatment 
09335 
(. 9035-40 87 5 3) 
.8574 
.8571 
Water Pollution Control Devices 
(** Pollution Control Devices 
Industrial Waste Treatment 
07500 
·.. ( • 7060 ~o 6668) 
.6667 
.5716 
.5002 
.4447 
Control Devices 
(** Waste Treatment) 
Traffic Control Devices 
(** Control Devices) 
Treatment 
Devices 
Heat Treatment 
Electronic Devices 
{.4446 ~. 4002) ( ** Treatment) 
( . 400 3 ~. 3640) ( ** Devices ) 
fc = 3004, fa= 7l6 
ft= 766 
two or more additional words 
. Sample output ranking - multiple phrase input 
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THE WORD CONTEXT MEASURE 
· ::The. word context measure is an average of individual conte)(t 
. . •, _.,· ._ ·:>--. -_ .... . 
' .· ,' ... ·.· •. ·.·. . . ·.··.· .· .... '. ·.· 
· measures .for the common words of two phrases o Word set values are 
•.. ·.·.· assigned for the common words based on the context of a word vJith ' ·.. '. · .. ·. 
' . . . 
-- . 
. 
•. 
·• .. ·respect to the other common words., :. -. -:..· . - ·:_, 
. . .· 
. :·_ 
-
. 
. . 
- . 
. 
. 
. ·· .. ··. Let Ci(Z) be the value for the union of common word sets vJhere ' . 
·· .. ·. ·.· the word set·. values are based on the actual context of the i th 
·. . . . . ··_, .-.· .. ·· ··. 
_, ... : .·- ·.- ... _. 
. 
. 
. 
. . 
-
. . 
-
. 
. . .. · 
.... ·- . 
. . 
. ·. · ·.·· ... common ·wordo The word context measure for two phrases, Pa and Pb, - : - -. . _,. ·, .... . . . ' . 
. with n common words is ·defined as 
- l 
-
- 0 
n 
L n 
i=l 
Let .the i th word and the j th word be two \if the common words . 
. · .... ··· .. A value ·wd.ll be· assigned to the word set of the jth word 
. ·• the.itWo. Contexts of the jth word with respect to the ith . . . . ·:·, . . : . . ·- --· . . -. - '· . . . 
based on 
wordo This 
wo:Ni Set: Value will, be indicated by the symbol Cij. This allows the 
expl'e5si()n for Ci(Z). to be written as 
-~ ._ •• cl . 
. . . ·.. · . 
. ? .• 
· •·····. 'i · .. ··. > Let:· Pai and Paj represent ·the positions in phrase Pa of the 
· .· >~th and jth common words. An expression representing the closeness 
· ,and. o;de:r:''of the two words was suggested by Alan H. Griep of Lehigh · .. - . ' .. -
· University in a series of communications [l9] with the authoro This 
· · · .. expression \ . · · .. · · 
1 
P<;ii - .p aj 
32 
has twoBa~iCJ?l'Opertiesl The magnitude of the value is larger when .· • . . . .. . . a,· . . . . . ·., 
~ 
'tWo w()t'd.$ are p()s:iJ:ional1y closer in a phrase, and the sign of the 32 
•. r .. ·: ' 
! 
. ' 
order. The expression 
l 
of the closeness of words in both Pa and Pbo 
are adjacent 
The sign, plus or minus, indicates whether or not 
For use in assigning the word set 
be defined for i=j and normalized 
open interval 
measure is used to modify the word similarity 
Since word context was 
secondary importance relative to word similarity, 
was assigned to each Cii so that a maximum la/a change 
The value 099 was also 
where i1jo In this case, 
adjacent and in the same order in both phrases. 
selected as the minimum value assigned \vhenever 
but in the opposite ordero For i~j, Cij may 
.24 
word context measure., Cw, for the input phrase 
the following ranking would be observed 
33 
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information management system 
information system management 
·management·· information system 
would be 
with respec·t to the input phrase. 
product of the two measures as an 
measureo The results 
Favorable feedback from 
t.o the implementation of this product as the 
similarity measure .. 
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SIMILARITY MEASURE 
purpose of this paper was to define a measure 
use ·in LEADERMART, an on-line interactive 
The various components of the 
the 
the 
measure .. 
the product of the word similarity measure, 
context measure, Cw(Pa,Pb), • lo e .. 
takes into account ·three basic properties of phrase 
.as a basis for ranking system phrases retrieved 
decreasing order of importance, these 
similarity=- ~he degree of mutual inclusion of two phrases· ·based on the number of words in common and the number of words in each 
'-phraseo 
context -· 'the degree of structural closeness 
· between two phrases based on the closeness 
·and order of common word pairs in each phrasea 
frequency - the ·number of occurrences of a word based on both query phrases and system 
.· •·phrasese 
of similarity values to query phrase-system \ 
the construction of a matrix which itemizes· 
query phrases and system phraseso The -: 
35 
'1 
! 
. l . 
! . 
are the elements of this matrixo This 
used by the on-line retrieval 
System to record the results from 
In conjunction 
retrieval component uses this matrix 
phrases which are ranked with respect 
queryo This ranked list of system 
to the searcher for his examination. 
used to acquaint the searcher with the 
.vocabulary relative to his query. The phrase 
simply allows the ranking of system phrases 
phrases of the 
36 
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SUMMARY AND CONCLUSIONS 
of this paper was to develop a model and a method 
Systemo A phrase was initially 
A method for 
structure .of a phrase was presented, 
that method were discussedG An 
which the primitives correspond 
primitives correspond to 
was extended to allow value assignments for the 
Constraints on a methodology for calculating 
assumptions about the words and 
A bounded summation operation was introduced to allo\v ' -< 
other sets of words. A method of 
was required to assign values within finite bounds. 
were empirically developed for use with a measure 
measure of word context. The goal of this 
in the establishment of a phrase similarity 
two measures G The phrase similari t·~l 
an essential role in the construction 
the user and the systemo With phrase 
as its elements, a query phrase-system phrase 
provides a structure necessary to the mapping of 
based on the structure of a natural language in.put 
37 
.can be drawn from the modelling effort 
First, the algebraic 
an extension to allow 
useful and a flexible 
a retrieval system. Second, 
on a bounded interval 
This bounded operation 
measures. 
defined" The 
useful word 
used was the number of occurrences in 
38 
The number of occurrences over all document 
more useful frequency, since it 
a simple grammatical model for a 
based on the derived structure 
considerations are worthwhile in phrase 
that a more comprehensive grammatical model 
a measure based on structure 
techniques qi 
being tested whereby 
own private dictionary of synonyms 
This·will allow individual users to 
between words based on the terminology 
38 
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areas of interesto Synonomy based on both whole words 
an impact on any proposed 
feeling of the author that although the development 
a method for phrase matching has been successful, 
allow the dichotomy of measures to be 
in favor of _a single.measure based on a completely 
\ 
. ' for assigning values to the words and phrases of 
• 
•· 
) 
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